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(54) VEHICLE CONTROLLER AND VEHICLE MOUNTED WITH THE SAME

(57) Provided are a vehicle controller and a vehicle
mounted with the vehicle controller capable of performing
a control for realizing an operator’s intention to stop or
start a vehicle without performing a troublesome driving
operation. In a controller 20 mounted to a vehicle and
including a vehicle speed sensor 2 detecting a vehicle
speed, a solenoid control brake 10 controlled by a sole-
noid control valve 9, and a brake pedal sensor 2 detecting

an operation amount of a brake pedal 1 used to operate
a service brake, when the vehicle speed detected by the
vehicle speed sensor 2 is not more than a predetermined
vehicle speed X km/h indicating a vehicle stop state and
a brake ON signal detected by the brake pedal sensor 2
continues for a predetermined time Y or more, a control
signal for enabling the solenoid control brake 10 is output
to the solenoid control valve 9.
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Description

Technical Field

[0001] The present invention relates to a vehicle con-
troller and a vehicle mounted with the vehicle controller
capable of preventing an unstable slide (rollback) by
maintaining a vehicle stop state even when a vehicle pos-
ture is not stable on a slope or the like, and particularly,
to a vehicle controller and a vehicle mounted with the
vehicle controller capable of performing a control for re-
alizing an operator’s intention to stop or start the vehicle.

Background Art

[0002] Generally, in a vehicle, an operator needs to
continuously press a brake pedal or apply a parking brake
so that the vehicle does not move in a stop state when
a vehicle posture is not stable on a slope or the like. In
addition, when a start operation of the vehicle stopping
in the slope is performed, an accelerator operation and
a brake disabling operation need to be performed so as
to prevent the rollback of the vehicle, which causes a
troublesome driving operation.
[0003] For this reason, from the past, there has been
proposed and used a technology in which an angle sen-
sor is attached to a vehicle, an inclined angle of a vehicle
with respect to a road surface is detected by the angle
sensor, and a brake such as a parking brake is operated
in accordance with the inclined angle. With this configu-
ration, when the vehicle stops on a slope having a large
inclined angle, the brake is automatically applied, thereby
improving safety.
[0004] In addition, Patent Document 1 (Japanese Pat-
ent Application Laid-Open No. 2002-283984) discloses
a configuration in which a brake force is applied so as to
maintain a stop state of a vehicle stopping on a slope
when a brake operation force not less than a predeter-
mined brake operation force corresponding to a slope
having a minimum inclined angle is detected by using a
principle that the brake operation force is different in ac-
cordance with an inclined angle of a road surface in the
vehicle stop state.
[0005] As described above, in order to maintain the
vehicle stop state when the vehicle posture is not stable
in the slope or the like, it is necessary to perform the
troublesome driving operation such that the brake pedal
is continuously pressed or the parking brake is applied
whenever the vehicle posture is not stable. In addition,
when the start operation of the vehicle is performed in
the unstable state in the slope or the like, since there is
a concern such as sliding, a vehicle has been demanded
which has greater safety with respect to the vehicle and
the vicinity thereof.
[0006] Meanwhile, there has been proposed and used
the technology in which the inclined angle of the slope is
detected by the angle sensor and the brake is operated
in accordance with the inclined angle. However, in the

technology, since it is necessary to further provide the
angle sensor, problems arise in that cost increases and
control is complicated.
[0007] In addition, in the method of applying the brake
force of the brake in accordance with the inclined angle
as disclosed in Patent Document 1, since there is a dif-
ference in the brake force operation performed by an
operator, and the state of the sloped surface of the road
(a gravel road, a farm road, a rain wet road, an asphalt
road, or the like) is not uniform, it is necessary to sepa-
rately set each brake force in order to perform a highly
precise control. For this reason, the technology is not
suitable for the general purpose.

Summary of Invention

[0008] Therefore, the present invention is contrived in
consideration of the above-described problems of the
background art, and an object thereof is to provide a ve-
hicle controller and a vehicle mounted with the vehicle
controller capable of performing a control for realizing an
operator’s intention to stop or start a vehicle with a simple
configuration without performing a troublesome driving
operation.
[0009] In order to achieve the above-described object
of the invention, there is provided a vehicle controller
mounted to a vehicle, including: a vehicle speed sensor
configured to detect a vehicle speed; a brake pedal sen-
sor configured to detect an operation state of a brake
pedal used to operate a service brake; a solenoid control
valve provided in any one of brake hydraulic lines of the
service brake and a parking brake or any one of control
brake hydraulic lines disposed in parallel to the brake
hydraulic lines regardless of the operation of the service
brake; and a controller configured to control a current
supply to the solenoid control valve so as to control an
operation state of a hydraulic force in the hydraulic line
provided with the solenoid control valve and to apply (en-
able) or cancel a solenoid control brake braking force
applied to an axle or a wheel, wherein when the vehicle
speed detected by the vehicle speed sensor is not more
than a predetermined vehicle speed indicating a vehicle
stop state and a brake ON signal detected by the brake
pedal sensor continues for a predetermined time or more,
the controller outputs a control signal to the solenoid con-
trol valve so as to enable the solenoid control brake, and
wherein desirably the control brake is disabled by a trig-
ger signal for detecting a vehicle acceleration state or a
vehicle traveling direction change state in addition to the
vehicle stop state.
[0010] According to the invention, it is possible to per-
form a control for realizing an operator’s intention to stop
or start the vehicle with a simple configuration without
performing a troublesome driving operation. Also, since
it is possible to reliably perform a braking operation of
the solenoid control brake by adjusting a hydraulic force,
it is possible to improve safety.
[0011] That is, in the invention, it is determined that
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the operator intends to stop the vehicle when the vehicle
stop state and the brake ON signal of the brake pedal
are continuously detected for a predetermined time or
more. In this case, since a control for automatically en-
abling the solenoid control brake is performed, it is pos-
sible to reliably maintain the vehicle stop state even when
a vehicle posture is not stable on a slope or the like, and
thus to improve safety. In addition, since the control is
performed only when the brake ON signal is continuously
detected for the predetermined time or more, it is possible
to accurately determine the operator’s intention to stop
the vehicle.
[0012] In addition, the vehicle includes an accelerator
opening degree detecting sensor configured to detect an
accelerator ON state and shift range detecting means for
detecting a shift range instructed by shift operating
means. When the controller detects an input signal indi-
cating a forward or reverse through the shift range de-
tecting means and detects an accelerator ON state hav-
ing a predetermined opening degree or more through the
accelerator opening degree detecting sensor, the con-
troller outputs a cancel signal to the solenoid control valve
so as to disable the solenoid control brake.
[0013] At this time, it is desirable that a control signal
for disabling the solenoid control brake is output to the
solenoid control valve when the accelerator ON state
having a predetermined opening degree or more is de-
tected for a predetermined time t1 or more and an input
signal indicating the forward or reverse detected by the
shift range detecting means is detected for a predeter-
mined time or more.
[0014] According to the invention, since the brake can-
cel condition is set such that the brake control is canceled
only when the shift range is detected as the forward or
reverse and the accelerator ON state having a predeter-
mined opening degree or more is detected, it is possible
to perform a control for realizing the operator’s intention
to start the vehicle, and to prevent an erroneous control
such that the brake control is canceled at a timing not
intended by the operator.
[0015] In addition, there is provided alarm means for
giving an alarm to an operator or a third person in the
vicinity of the vehicle when the solenoid control brake is
enabled.
[0016] Further, a brake lamp included in the vehicle is
turned on when the solenoid control brake is enabled.
[0017] Likewise, since it is possible to inform the op-
erator or the third person in the vicinity of the vehicle of
the enabled or disabled state of the solenoid control brake
by using the alarm means or turning on or off the brake
lamp, it is possible to guide the operator to perform an
appropriate driving operation, and for the operator and
the third person to accurately detect the vehicle state. As
a result, it is possible to improve safety.
[0018] In addition, it is desirable that the solenoid con-
trol brake is configured as a negative brake which is dis-
abled by an operation fluid supplied from a pump driven
by a motor provided in the vehicle.

[0019] Here, as it is generally known, a braking oper-
ation of the negative brake is enabled in the case where
a brake driving force is not applied to a brake, and is
disabled in other cases. An example of the negative brake
includes a machine in which a coil spring mechanically
presses a friction plate (pad) and a hydraulic pressure or
an electromagnetic coil reversely presses the coil spring.
For example, in the case where a hydraulic pressure gen-
erated from a hydraulic pump driven by an engine is a
driving source of a brake, when the engine is stopped,
the hydraulic pressure is not generated, and a brake force
is maintained by a pressing force of a coil spring. When
the engine is operated, the hydraulic pressure is gener-
ated, and the pressing force of the coil spring is canceled
by using the hydraulic pressure as a driving source, so
that the braking operation is canceled.
[0020] By the application of the negative brake, in the
case where the engine is completely turned off in the
vehicle stop state or trouble or inconvenience is caused
by the disconnection or the like of the solenoid, the brake
is reliably enabled, thereby improving the safety of the
vehicle.
[0021] In addition, the vehicle according to the inven-
tion is a vehicle mounted with the vehicle controller. Ac-
cordingly, it is possible to provide a vehicle capable of
realizing an operator’s intention to stop or start the vehicle
without performing a troublesome driving operation, and
thus to improve the operator’s operability and the safety
of the vehicle.
[0022] As described above, according to the invention,
it is possible to perform a control for realizing an opera-
tor’s intention to stop or start the vehicle with a simple
configuration without performing a troublesome driving
operation, and thus to improve the operator’s operability
and safety.
[0023] That is, in the invention, it is determined that
the operator intends to stop the vehicle when the vehicle
stop state and the brake ON signal of the brake pedal
are continuously detected for a predetermined time or
more. In this case, since a control for automatically en-
abling the solenoid control brake is performed, it is pos-
sible to reliably maintain the vehicle stop state even when
a vehicle posture is not stable on a slope or the like, and
thus to improve safety. In addition, since the control is
performed only when the brake ON signal is continuously
detected for the predetermined time or more, it is possible
to accurately determine the operator’s intention to stop
the vehicle.
[0024] In addition, since the brake cancel condition is
set such that the brake control is canceled only when the
shift range is detected as the forward or reverse and the
accelerator ON state having a predetermined opening
degree or more is detected, it is possible to perform a
control for realizing the operator’s intention to start the
vehicle, and to prevent an erroneous control such that
the brake control is canceled at a timing not intended by
the operator. Also, since a predetermined time t1 is set
for determining the continuous state of the accelerator
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opening degree and a predetermined time t2 is set for
determining the continuous state of the forward or re-
verse, even when the operator erroneously and momen-
tarily operates the pedal or the shift (the erroneous op-
eration indicates an operation caused by an erroneous
contact or the like), it is possible to reliably exclude the
erroneous operation, and thus to smoothly cancel the
brake control.
[0025] Further, since it is possible to inform the oper-
ator or the third person in the vicinity of the vehicle of the
enabled or disabled state of the brake by using the alarm
means or the brake lamp, it is possible to guide the op-
erator to perform an appropriate driving operation, and
for the operator and the third person to accurately detect
the vehicle state. As a result, it is possible to improve
safety.

Brief Description of the Drawings

[0026]

Fig. 1 is a schematic configuration diagram showing
a vehicle controller and a peripheral device thereof
according to an embodiment of the invention.
Fig. 2 is a state transition diagram illustrating a con-
trol according to the embodiment of the invention.
Fig. 3 is a flowchart showing a process of a brake
control according to the embodiment.
Fig. 4 is a flowchart showing a process of turning on
or off a brake control flag according to the embodi-
ment.
Fig. 5 is a schematic configuration diagram showing
a peripheral configuration of a solenoid control brake
(service brake) according to the invention.

Detailed Description of the Preferred embodiments

[0027] Hereinafter, an exemplary embodiment of the
invention will be described in detail with reference to the
accompanying drawings. However, the dimensions, ma-
terials, shapes, and relative arrangement of the constit-
uents described in this embodiment are not used to limit
the scope of the invention unless a particular description
is made, and are merely examples of the invention.
[0028] Fig. 1 is a schematic configuration diagram
showing a vehicle controller and a peripheral device
thereof according to an embodiment of the invention. Fig.
2 is a state transition diagram illustrating a control ac-
cording to the embodiment of the invention. Fig. 3 is a
flowchart showing a process of a brake control according
to the embodiment. Fig. 4 is a flowchart showing a proc-
ess of turning on or off a brake control flag according to
the embodiment. Fig. 5 is a control block diagram show-
ing a relationship between a brake and a vehicle control-
ler according to the invention.
[0029] The configuration according to this embodiment
may be applied to various vehicles such as an automo-
bile, and particularly, to industrial vehicles represented

by a cargo handling machine such as a forklift or a reach
stacker or a construction machine such as a motor grad-
er, a bulldozer, or a wheel loader.
[0030] First, the schematic configuration of the vehicle
controller according to this embodiment will be described
with reference to Figs. 1 and 5.
[0031] A controller 20 is configured as a computer in-
cluding a CPU, a RAM, a ROM, and the like, and receives
electric signals from a brake pedal 1, a brake pedal
(pressing amount detecting) sensor 2, a vehicle speed
sensor 3, an accelerator opening degree detecting sen-
sor 5 for an accelerator pedal 4, an engine rpm detecting
sensor 6, shift range detecting means 8 for detecting for-
ward, reverse, and neutral shift ranges operated by shift
operating means 7, and the like which are included in an
industrial vehicle. On the basis of the electric signals, the
controller 20 controls a current supply state of the sole-
noid control valve (brake braking hydraulic opening/clos-
ing valve) 9 so as to control an opening/closing state of
a hydraulic line 22 and to control an operation state of a
solenoid control brake 10.
[0032] The peripheral configuration of the solenoid
control brake 10 according to the invention will be de-
scribed with reference to Fig. 5. The brake pedal 1 applies
a hydraulic pressure through a master seal ring (not
shown), and applies a brake force to an axle or a wheel
30. On the other hand, a parking brake 11 operates the
solenoid control brake 10 including a hydraulic chamber
103 accommodating a coil spring 102 and a hydraulic
cylinder 104 located on the opposite side thereof through
an operation transmitting mechanism 101 such as a wire
or a link so as to apply a brake force to an axle (driving
wheel 30) or to cancel a braking operation.
[0033] In addition, in the solenoid control valve 10, a
brake force is applied or a braking operation is canceled
by a hydraulic force. For example, upon canceling the
braking operation, on the basis of a control signal trans-
mitted from the controller 20, a solenoid brake canceling
valve (brake canceling hydraulic opening/closing valve)
90 is opened, and pressure oil is controlled to be supplied
from a hydraulic pump 21 driven by an engine 60 to a
hydraulic cylinder 104 through a hydraulic line 22B. In
addition, upon performing a braking operation, on the
basis of a control signal transmitted from the controller
20, the solenoid control valve 9 is opened, and pressure
oil is controlled to be supplied to the hydraulic chamber
103 accommodating the coil spring 102 through a hy-
draulic line 22A, thereby enabling the braking operation.
In addition, the reference numeral 23 indicates a relief
valve.
[0034] That is, a service brake according to this em-
bodiment includes a control brake hydraulic line disposed
in parallel in a mechanical brake line, and a solenoid con-
trol valve is provided in the control brake hydraulic line.
By means of the current supply control of the solenoid
control valve, a hydraulic force of the hydraulic line is
controlled so as to apply a brake force to the axle or wheel
30. On the other hand, when the solenoid brake canceling
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valve 90 is opened, pressure oil is controlled to be sup-
plied to the hydraulic cylinder 104, and the braking op-
eration is canceled.
[0035] In this case, in order to realize a function of a
negative brake, the hydraulic force of the pressure oil
supplied to the hydraulic cylinder 104 is set to be larger
than "the hydraulic force of the pressure oil supplied to
the coil spring 102 and the hydraulic chamber 103", there-
by performing the function of the negative brake.
[0036] Accordingly, all the solenoid control valve 9 and
the brake canceling valve 90 are hydraulic opening/clos-
ing valves respectively provided in the hydraulic lines 22A
and 22B between the hydraulic pump 21 and the hydrau-
lic chamber 103 (hydraulic cylinder 104), and are sole-
noid hydraulic opening/closing valves controlled to be
opened or closed on the basis of the signals transmitted
from the controller 20.
[0037] In addition, in accordance with the types of the
input signals, the controller operates alarm means 11
and a brake lamp if necessary. The flow of the process
using the controller 20 will be described later in detail.
[0038] Further, the controller 20 is connected to a plu-
rality of sensors for detecting a vehicle traveling state
and a vehicle stop state, and is connected to at least the
brake pedal sensor 2 for detecting an operation amount
of the brake pedal 1 operated by an operator, the vehicle
speed sensor 3 for detecting the vehicle speed, the ac-
celerator opening degree detecting sensor 5 for detecting
an operation amount of the accelerator pedal 4 operated
by the operator, and the shift range detecting means 8
for detecting the shift range instructed by the shift oper-
ating means 7 disposed in the operator’s operation por-
tion. In addition, as in this embodiment, the controller
may be further connected to the engine rpm detecting
sensor 6 for detecting the engine rpm.
[0039] Among the above-described constituents, the
brake pedal sensor 2 detects the operation of the brake
pedal 1 disposed in the operation portion, and outputs
the resultant to the controller 20. In detail, the brake pedal
sensor detects the operation amount such as the press-
ing amount of the pedal, the pressing start timing thereof,
and the pressing speed thereof, and outputs the detec-
tion signal to the controller 20. In the controller 20, the
operation of the hydraulic lines 22A and 22B of the serv-
ice brake of the brake system provided in the vehicle is
controlled on the basis of the detection signal.
[0040] The vehicle speed sensor 2 is a unit for detect-
ing a vehicle speed of an industrial vehicle and outputting
the detection value to the controller 20, and includes, for
example, an rpm sensor provided in a final reduction
gear, where a unit capable of inputting the vehicle speed
signal in accordance with the rpm pulse to the controller
20 is used as the vehicle speed sensor.
[0041] The accelerator opening degree detecting sen-
sor 5 detects the pressing state of the accelerator pedal
4 operated by the operator, and outputs the resultant to
the controller. The controller 20 stores a relationship be-
tween the accelerator pressing amount and the output

value output from an engine proportional valve (not
shown) in accordance with the accelerator pressing
amount. On the basis of the stored information, when the
controller 20 controls the output supplied to the propor-
tional valve for controlling an engine throttle valve in ac-
cordance with the detection signal transmitted from the
accelerator opening degree detecting sensor 5, the en-
gine rpm is controlled. The accelerator pedal 4 is dis-
posed in the operator’s operation portion, and is set to a
desired rpm.
[0042] The shift range detecting means 8 is a unit for
detecting the shift ranges (forward: F, neutral: N, and
reverse: R) input by the shift operating means 7, and
outputting the shift range detection signal to the controller
20. The shift operating means 7 is a unit which is disposed
in the operator’s operation portion and sets a desired
shift range, where a shift lever, a shift switch, or the like
is used as the shift operating means.
[0043] As described above, the solenoid control valve
9 is a valve for opening or closing a hydraulic pressure
in accordance with an ON/OFF signal of the solenoid in
order to control the braking operation of the solenoid con-
trol brake 10.
[0044] Here, the brake system generally provided in
the vehicle includes a service brake (regular brake) which
performs a deceleration, a stop, and the like in a vehicle
traveling state and a parking brake (hand brake) which
mainly maintains a vehicle stop state.
[0045] The parking brake is a unit which applies a
brake force to the vehicle in a mechanical or electrical
manner, and an example thereof includes a type in which
a parking brake mechanism is mounted to a body of the
service brake and a type in which an exclusive parking
brake mechanism is separately provided.
[0046] In this embodiment, as described above, the
service brake is controllable by the solenoid. When a
predetermined condition is satisfied in the vehicle stop
state, the solenoid control brake 10 is automatically op-
erated. Accordingly, in the case where the solenoid con-
trol brake 10 is the parking brake, the braking state of
the service brake is maintained so that the vehicle stop
state is maintained regardless of an operation system
101 of the parking brake 11.
[0047] In addition, in this embodiment, it is desirable
to provide alarm means 11. The alarm means 11 is
means for giving an alarm to the operator or a third person
in the vicinity of the vehicle when the brake control ac-
cording to this embodiment is performed. For example,
an alarm buzzer for outputting a voice or an alarm sound
or an alarm lamp for turning on or on and off a lamp may
be exemplified. In addition, when the brake control ac-
cording to this embodiment is performed, a brake lamp
12 provided in the vehicle may be turned on.
[0048] With the above-described configuration, in this
embodiment, the brake control shown in Fig. 2 is per-
formed.
[0049] In the vehicle traveling state, the solenoid con-
trol valve 9 is closed, and the brake canceling valve 90
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is opened so that the braking state of the solenoid control
brake (service brake) 10 is canceled. In the case where
the alarm means 11 and the brake lamp 12 are provided,
they are maintained in an OFF state. When the vehicle
speed sensor 3 detects that the vehicle speed is equal
to or less than a predetermined vehicle speed X km/h
indicating the vehicle stop state, the controller 20 deter-
mines that the vehicle is stopped. In addition, when the
brake pedal sensor 2 detects that the brake pressing sig-
nal continues for a predetermined time Y or more, the
controller 20 outputs a changing control signal so that
the solenoid control valve 9 is opened and the brake can-
celing valve 90 is closed, and performs the brake control
in which the braking state continues until the braking state
is canceled. In the case where the alarm means 11 and
the brake lamp 12 are provided, the alarm means and
the brake lamp are turned on during the brake control.
[0050] When the shift range detecting means 8 detects
an input signal indicating the forward or reverse of the
shift range and the accelerator opening degree sensor 5
detects an accelerator ON signal indicating the pressing
state of the accelerator pedal during the brake control of
the solenoid brake 10, the controller 20 outputs a control
signal for allowing the solenoid control valve 9 to be
closed and the brake canceling valve 90 to be opened,
so that the brake control is canceled. In the case where
the alarm means 11 and the brake lamp 12 are provided,
the alarm means and the brake lamp are turned off.
[0051] At this time, it is desirable that the brake control
is canceled only when the input signal for indicating the
forward or reverse of the shift range is continuously de-
tected for a predetermined time t2 or more and the ac-
celerator ON signal for indicating the pressing state of
the accelerator pedal continues for a predetermined time
t1 or more.
[0052] Next, a flow of a process using the controller 20
will be described in detail with reference to Figs. 3 and 4.
[0053] First, Fig. 3 shows a flow of the process of the
brake control. Here, a flag for determining a setting of a
process of automatically performing a brake control by
reflecting the operator’s vehicle stop/start intention (here-
inafter, referred to as a brake control) is referred to as a
brake control flag.
[0054] As shown in the same drawing, the controller
20 determines whether the brake control flag is turned
on (S1). In the case where the brake control flag is turned
on, the solenoid control valve 9 is opened, and the brake
canceling valve 90 is closed so that the pressure oil is
supplied from the pump 21 to the hydraulic chamber 103
of the solenoid control brake 10, thereby enabling (ap-
plying the brake force to) the solenoid control brake 10
(S2).
[0055] On the other hand, in the case where the brake
control flag is turned off, on the basis of the control signal
transmitted from the controller 20, the brake canceling
valve 90 is opened, and the solenoid control valve 9 is
closed, so that the pressure oil is supplied from the pump
21 to the hydraulic cylinder 104 of the solenoid control

brake 10, thereby disabling the solenoid control brake 10.
[0056] Fig. 4 shows a flow of a process of turning on
or off the brake control flag. Here, on the basis of the set
or canceled brake control flag, the brake control shown
in Fig. 3 is performed.
[0057] First, a process of turning on the brake control
flag will be described below.
[0058] The controller 20 determines whether the brake
control flag is turned on (S11). In the case where the
brake control flag is turned off, the brake pedal sensor 2
determines whether a brake ON signal for indicating the
pressing state of the brake pedal continues for a prede-
termined time X or more (S12). In the case where the
brake control flag is turned on, the vehicle speed sensor
3 detects whether the vehicle speed is not more than a
vehicle speed indicating the vehicle stop state (S13). In
the case where the vehicle speed sensor detects that the
vehicle is stopped, the brake control flag is turned on
(S14). On the other hand, in the case where the brake
pedal sensor 2 is turned off or the vehicle is not stopped,
the process returns.
[0059] Next, a process of turning off the brake control
flag will be described below.
[0060] The controller 20 determines whether the brake
control flag is turned on (S11). In the case where the
brake control flag is turned on, the shift range detecting
means 8 detects the current shift range of F (forward), N
(neutral), or R (reverse) (S15). In the case where the shift
range is N, the process returns. In the case where the
shift range is F or R, the accelerator opening degree de-
tecting sensor 5 determines whether the accelerator ped-
al is pressed (S16). In the case where the accelerator
pedal is pressed, it is determined that the brake control
cancel condition is satisfied, and the brake control flag
is turned off (S17). On the other hand, in the case where
the brake control cancel condition is not satisfied, the
process returns.
[0061] Likewise, according to this embodiment, it is
possible to perform a control for realizing an operator’s
intention to stop or start the vehicle with a simple config-
uration without performing a troublesome driving opera-
tion, and thus to improve the operator’s operability and
safety.
[0062] That is, in this embodiment, it is determined that
the operator intends to stop the vehicle when the brake
ON signal of the brake pedal 1 is continuously detected
for a predetermined time Y or more. In this case, since
a control for automatically enabling the solenoid control
brake 10 is performed, it is possible to reliably maintain
the vehicle stop state even when a vehicle posture is not
stable on a slope or the like, and thus to improve safety.
In addition, since the control is performed only when the
brake ON signal is continuously detected for the prede-
termined time Y or more, it is possible to accurately de-
termine the operator’s intention to stop the vehicle.
[0063] In addition, since the brake control cancel con-
dition is set such that the brake control is canceled only
when the shift range is the forward or reverse and the
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accelerator pedal is pressed, it is possible to perform a
control for realizing the operator’s intention to start the
vehicle, and to prevent an erroneous control such that
the brake control is canceled at a timing not intended by
the operator. Also, since the predetermined time t2 is set
for determining the continuous state of the forward or
reverse and the predetermined time t1 is set for deter-
mining the continuous state of the accelerator opening
degree, even when the operator erroneously operates
the pedal or the shift, it is possible to reliably detect the
erroneous operation, and thus to smoothly cancel the
brake control.
[0064] Further, since it is possible to inform the oper-
ator or the third person in the vicinity of the vehicle of the
enabled or disabled state of the solenoid control brake
10 by using the alarm means 11 or the brake lamp 12, it
is possible to guide the operator to perform an appropri-
ate driving operation, and for the operator and the third
person to accurately detect the vehicle state. As a result,
it is possible to improve safety.
[0065] Furthermore, since the hydraulic negative
brake is used as the solenoid control brake 10, in the
case where the engine is completely turned off in the
vehicle stop state or trouble or inconvenience is caused
by the disconnection or the like of the solenoid control
valve 9, the solenoid control brake 10 is reliably enabled,
thereby improving the safety of the vehicle.

Industrial Applicability

[0066] In this embodiment, since it is possible to per-
form a control for realizing an operator’s intention to stop
or start the vehicle with a simple configuration without
performing a troublesome driving operation, the inven-
tion may be appropriately applied to various industrial
vehicles such as a cargo handling machine such as a
forklift or a reach stacker or a construction machine such
as a motor grader, a bulldozer, or a wheel loader, in which
the operator frequently and temporarily leaves a driver
seat due to work, as well as general vehicles such as an
automobile.

Claims

1. A vehicle controller mounted to a vehicle, compris-
ing:

a vehicle speed sensor configured to detect a
vehicle speed;
a brake pedal sensor configured to detect an
operation state of a brake pedal used to operate
a service brake;
a solenoid control valve provided in any one of
brake hydraulic lines of the service brake and a
parking brake or any one of control brake hy-
draulic lines disposed in parallel to the brake hy-
draulic lines regardless of the operation of the

service brake; and
a controller configured to control a current sup-
ply to the solenoid control valve so as to control
an operation state of a hydraulic force in the hy-
draulic line provided with the solenoid control
valve and to apply (hereinafter, referred to as
enable) or cancel a solenoid control brake brak-
ing force applied to an axle or a wheel,
wherein when the vehicle speed detected by the
vehicle speed sensor is not more than a prede-
termined vehicle speed indicating a vehicle stop
state and a brake ON signal detected by the
brake pedal sensor continues for a predeter-
mined time or more, the controller outputs a con-
trol signal to the solenoid control valve so as to
enable the solenoid control brake.

2. The vehicle controller according to claim 1, wherein
the vehicle includes an accelerator opening degree
detecting sensor configured to detect an accelerator
ON state and shift range detecting means for detect-
ing a shift range instructed by shift operating means,
and
wherein when the controller detects an input signal
indicating a forward or reverse through the shift
range detecting means and detects an accelerator
ON state having a predetermined opening degree or
more through the accelerator opening degree de-
tecting sensor, the controller outputs a cancel signal
to the solenoid control valve so as to disable the so-
lenoid control brake.

3. The vehicle controller according to claim 2, wherein
the detection of the accelerator ON state and the
input signal indicating the forward or reverse detect-
ed by the shift range detecting means is valid when
the detection time is a predetermined time or more.

4. The vehicle controller according to claim 1, further
comprising:

alarm means for giving an alarm to an operator
or a third person in the vicinity of the vehicle
when the solenoid control brake is enabled.

5. The vehicle controller according to claim 1, wherein
a brake lamp included in the vehicle is turned on
when the solenoid control brake is enabled.

6. A vehicle comprising the vehicle controller according
to any one of claims 1 to 5.
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